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applied mathematics that develops theory and numerical methods for solving extremum problems, 
multidimensional with restrictions, that is problems of extremum (maximum or minimum) of functions with 
several variables, whose range of variation is determined by a series of restrictions, [Dinescu, 1995]. 
For resolving a problem using the mathematical programming the following steps must be completed: 
 the establishment of variables; 
• establishment of the proposed goal for which will be applied a procedure of maximizing or minimizing; 
• establishment of restrictions, connections between variables and their limitations, because without them the 
problem has no practical value. 
If all functions that are involved in formulation of the programming problem are linear, the problem is called 
linear programming problem. Otherwise is called nonlinear programming problem. 
1)The standard form - is the one containing restrictions of equations type [Mihu܊, 2002], [Chivu, 2009], 
[Orman, 1999]. 
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NOTES: 
• -  - is called objective function (economic function) 
• - space of the vector X, and C - is called activities’ space  
• -  vector is called resources’ vector 
• - is called resources’ space. 
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2. II. Formalizing programming problem 
The most common problems of economic processes that are modeled with linear programming are: 
production planning problem, the problem of nutrition, the problem of transport and mixing problem 
[Grunichevici, 2003]. 
The formal model of mathematical problem of linear programming is the optimization of maximum benefit 
in a bank unit. 
The economic process that I refer to is the lending one of economic sector by credit institutions (banks) in 
Romania. 
The credit institution has established a lending plan for a period of three years having in regard the economic 
recovery in the private sector (production). The economic agents affected were the most representative in the 
field. The essential criterion took into account was their history in working with the banks. The project was 
developed taking into account the "trend" of the main international currencies and has been the subject of 
collaboration with international financial institutions (IMF and World Bank). It is worth mentioning that all 
these debtors to which I refer in the case study are operating on the Romanian territory, but also are making 
export activities. 
As a result of the privatization of banking sector in Romania was observed a massive capitalization of banks 
and Austrian consortiums which allowed them (the credit institutions in Romania), the “normal” course of 
lending process. We can no longer talk about this normality now because the institutions with Austrian capital 
contribution will suffer as a consequence of credit limitation which would lead to a disruption of both the 
banking activity and debtors activity mentioned in the case study (see the banks BCR, Raiffeisen Bank, 
Unicredit Tiriac Bank, Bancpost) 
Therefore if a bank has 450 monetary units (m.u.) that  can place in stages over three years to four debtors 
(economic agents), annual availability of the bank and the debtors necessary, as well as the annual uniform 
benefits that will come to the bank are given in the table below: 
Tab. 1 Processed data 
Debtors
Years
D1 D2 D3 D4 Bank
availability
1 3 5 2 1 150
2 1 2 4 3 175
3 4 1 3 4 125
Debtor
demand
110 80 115 145 450
450
 
where:  cij is the bank’s benefit obtained in the year i with debtor Dj )3,1,3,1( == ji  
  xij the amount given by bank in year i for debtor Dj )3,1,3,1( == ji  
Is requested to achieve an optimal staggered placement so that the necessary for debtors to be secured, and 
the total benefit achieved by the bank to be maximum. 
The mathematical model for this problem is the following: 
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The problem is solved using the maximum benefit method. 
Tab. 2 data processed 
Debtors
Years
D1 D2 D3 D4 Bank
availability
1 3
70 5
5
80 1
2
•
1
•
150
2 1
40 6
2
•
4
115 2
3
20 4
175
3 4
•
1
•
3
•
4
125 3
125
Debtor
demand
110 80 115 145 450
450
 
With this starting solution the bank’s benefit is: 
..1670500604604040021012542031154401805703 umf =+++++=×+×+×+×+×+×=  
The possible improvement of the solution is achieved by answering the question: What effect has on bank’s benefit “the 
placement in an open square "of a monetary unit?  
Such placement must meet the problem’s data (availability and necessary) leading to the formation 
of circuits, as follows: 
1)  
 
d13= 2 - 3 + 1 - 4 = - 4  <0 , is an unfavorable strategy 
 
 
 
 
2) 
d14= 1 - 3 + 1 - 3 = - 4  <0 , is an unfavorable strategy 
c13+- c11
+ c21 - c23
c14+- c11
+ c21 - c24
1505 Avram Calin et al. /  Procedia Economics and Finance  15 ( 2014 )  1501 – 1506 
 
3) 
 
 
 d22= 2 - 5 + 3 - 1 = - 1  <0 , is an unfavorable strategy 
 
 
4) 
 
 
d31= 4 - 4 + 3 - 1 = 2  >0 , is a favorable strategy (note this strategy) 
 
 
5) 
 
  d32= 1 - 5 + 3 - 1 + 1 - 4 = - 3  <0 , is an unfavorable strategy 
 
 
 
6) 
 
   d33= 3 - 4 + 3 - 4 = - 2  <0 , is an unfavorable 
 
 
The next step is to exploit the favorable strategy, given by the circuit no. 4. 
 
 
 
Will be denoted by θ  m.u., that can be placed for a maximum benefit. 
 
 
 
Results that 40max =θ  and according the solution we have 
70 80 - - 
40 - 115 20 
- - - 125 
70 80 - - 
40-θ  - 115 20+θ  
θ  - - 125-θ  
c22+
+ c11 - c12
- c21
c31+
- c21 + c24
- c34
c32+
+ c11 - c12
- c21
- c34
+ c24
c33+
- c23 + c24
- c34
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for which f = 1670 + 40 ×  2 = 1750 m.u. 
By applying also to this solution the testing improvement is found that it is the optimal solution. 
In formal language this problem can be written using an automaton. 
The deterministic finite automaton [Atanasiu, 2007], [Păun, 1980], [Păun, 1980] is a structure 
),,,,( 0 FqVQM δ= where: 
• Q  is the finite set and non-emptied by the elements called "states"; 
• V  is the finite and non-empty set called "input alphabet"; 
• QVQ →×:δ  is a partially defined application called "transition function"; 
• Qq ∈0  is the "initial state" of the automaton; 
• QF ⊆  is a set that is non-emptied by the elements called "final status". 
In our example of linear programming automaton is defined by the following elements: 
• Q  has the initial state 0q  given by the table 
 
 
 
and the other states are results (transforms of 0q ) obtained by applying the circuits 1, 2, 3, 4, 5, 6. 
• =V 3{ } { }φ\'V   where { }( ) { }( ) { }( ){ }( ) { }( ) { }( ) { }( )¿¾
½®¯­= 145,4,3,1,115,,3,4,2,80,1,2,5,110,4,1,3
,125,4,3,1,4,175,3,4,2,1,150,4,2,5,3
'V  
• VVQ →×:δ  is the function (application) partially defined (the transition function) that controls the 
circuits generation (application δ , by generating new "circuits", leads to new states); 
• F  is the final state identified by the following table (solution of the problem) 
 
 
 
The conclusion is that any linear programming problem can be formalized using the formal languages. 
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